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@ AryloiiymathylpyrrcMnols and pipMtaBnols having anlid^i^^ 



@ AryloxymetbylpyfToliilinols and piperidinols of the for- 
mula: 



r'-n; 



^(CH,,^^R: 



laOR» 



wtierein R' represents e hydrogen atom or a loweralkyl or 
phenyllowarelkyt group, R' represents a hydrogen atom or a 
loweralkyi or acyl; R' is phenyl, naphthyl. 4-indanyl end 
5-indanyl; m is 2 or 3 end n is 1 or 2: and the pharmaceutfcal- 
ly acceptable sahs thereof, having antiarrhythmic, antide- 
prassant and antihypertensh^e activity. 
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ARYLOXYMETHYLPYKROLIDINOLS AND PIPERIDINOLS 
HAVING ANTIDEPRESSANT, ANTIARRHYTHMIC OR 
HYPOTENSIVE ACTIVITY 



JlO 



The present invention relates to certain aryloxy- 
methylpyrrolidinols and piperidinols and phannaceutically 
acceptable salts thereof, compositions containing them 
and their use in controlling various physiological 
abnormalities in humans and other mannnals. 

Various related compounds are known in the art. 
For example, compounds of the formula: 

HO CHsOR« 



I 



1 2 

are known where R is hydrogen or phenylalkyl and R 



■15 is hydrogen or alkyl (Bull. Chem. Soc. 
pp. 575-8, 1960) • 

Compounds of the formula: 



Jap., 33(5), 



2a 



OH 



jCHsOCzBs 




25 



m 
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are loxown where is hydrogen, phenylalkyl or allcyl (A* S. 
Nora^ryan et al, Ddkl. Vses, Konf> Khim, Atsetilena ^ ^th 
1972, 1, pp. 3^*8-52, from Ref. Zh., Khiin> , 1975* abst. No. 
623i282 (caiem. Abst. !£, 126228e) . Also known are con^jounds 
of the formula t r 

^xVs^^CHOR^ 



I 
H 

10 where R is hydrogen, lower allcyl and phraiyl and is 

substituted phenyl and phenyl (CAZ2.:66442 j y French Demande 
2,010,615). French Patent No. 1,51^*848 discloses compounds 
of the formula : 

T* 

I 1 — 

f4 "^Ri 



20 wherein R^, R® and R* are hydrogen and lower allcyl, R^ is 
aralkyl or thenyl? R'^ is bydrogen, alkanoyl and aroyl; and 
y is oxygen or sulphur r French Patent No. 2,156,903 discloses 
coznpbuhds of the formulas 




50 wherein R^, R^, R® and R* are alkyl? R^ is hydrogen, hydroxy, 
benzoyloxy, -CHaOHy and R® is hydroxy, benzoyloxy. 
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Compounds of the formulas 



H X' H 



I 



LO 



are also known wherein R, is a free, esterified or etherified 
hydroxy group, R, is aryl, aUcyl, cycloallcyl, allcoxy or 
halogen, Ra and are hydrogen, alkyl, cydoalkyl, or aryl; 
and Rs xs alkyl, cycloalkyl, alkenyl, cycloalkenyl or 
aralkyl . 

Furthermore, compounds of the formula: 



CH2OH 




are also known. 



The present invention is directed to aryloxymethyl- 
PyrrolidinolB and piperidinols, compositions containing 
them as active Ingredients and their use in controlling 
Physiological abnormalities such as cardiac arrhyt^as 
hypertension or depression, the compounds having^ ' - 



CD 



Wherein R^ represents a hydrogen atom or a loweralkvl or 

fwr iTr''^' " T'^^^"^^ ^ hydro^L'^^L^:. 

loweralkyl or acyl group; r3 represents a phenyl, 1-naphthyl, 



# • 
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2-naphthyl, lH-2,3-dihydroinden-4-yl or lH-2 , 3-dihydro- 
inden-5-yl group, m is 2 or 3, and n is 1 or 2 wi-th the 
proviso that m is never 3 when n is 2. 

The phamnaceutically acceptable salts of the above 
cosnporunds are also within the scope of the present 
invention. 

The invention extends to the above compounds for 
use as a medicament r particularly for use in the treatment 
or prophylaxis of Ccucidovascular or central nervous 
system disorders, more particularly for use in the treat* 
ment or prophylaxis of cardiac arrhythmia, hypertension 
or depress xon« The invention thus encoooi^asses the use 
of the above compounds to treat or prevent cardiovasculcor 
or central nervous system disorders, particularly 
cardiac arrhythmia, hypertension or depression .and to the 
use of the above conqpounds in the preparation of com- 
positions for such treatment or prevention* 

The compounds described hereinafter and represented by 
Formula I have been shown by acceptable pharmacological 
procedures to have utility as physiologically active agents. 
Such compounds are effective, as antiarrhythmic agents 
therapeutically applicable in the treatment of cardiac 
arrhythmias and hypertension and possess antidepressant 
activity. 

In the definitions of the syixibols as they appear in 
Formula 1 and else\i^ere in this specif icat ion ^ the terms 
below shall have l^e noted significance. 

The term "lower alkyl" as used herein includes straight 
and branched chain radicals of from 1 to 8 carbon atoms 
inclusive. Examples of lower allcyl radicals suitable for 
use in the present invention include methyl, ethyl, propyl, 
n-butyl, isopropyl, isobutyl, amyl, isoamyl, hexyl, heptyl, 
octyl, and isooctyl. 
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The term "phenyl lower alkyl" as used herein Includes 
groups such as benzyl ^ phenethyl^ l-phenylethyl, and 
phenpropyl. "Loweralkyl" is as defined above. 

The term ••phenyl" includes the unsubstituted phenyl 
radical, the substituted phenyl radical and the disub- 
stituted phenyl radical » Among the suitcible substituted 
and disubstituted phenyl radicals are those which are 
substituted by any radical or radicals which are not 
reactive or otherwise interfering under the conditions 
of reaction in preparing the desired compound, such 
as, for example, lower alkyl, lower alkoxy, trifluoro- 
methyl, acetyl, acetylamino and halo» The substituted 
phenyl radicals have preferably one or two substituents 
such as those given above and, furthermore, the sub- 
stituents can be in various available positions of the 
phenyl nucleus and, when more than one substituent is 
present, can be the same or different and cem be in 
various combinations relative to each other. The lower 
alkyl and alkoxy substituents each have preferably from 
1 to 4 carbon atoms which can be arrsmged either as 
straight or branched chains. A total of 9 carbon atoms 
in all ring substituents, making a total of 15 carbon 
atoms all in the radical, is the preferred maximum. 
Preferred compounds include those in which represents 
a hydrogen atom or a methyl or benzyl group; those in 
which R represents a hydrogen atom or a C^^ or alkyl 
group or a or acyl group? and/or those in which 
R represents an unsubstituted phenyl group, a or 
^2 substituted phenyl group, a mono or di-halo 

substituted phenyl group, a 1-naphthalenyl or 2- 
naphthalenyl group or a lH-2,3-dihydroinden-4-yl or 
lH-2, 3-dihydroinden-5-yl group. 
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compounds of the present invention may be 
conveniently employed in the form of pharmaceutically 
acceptable acid addition salts and quaternary salts. 
Appropriate acid addition salts are those derived from 
5 mineral acids such as hydrochloric, hydrobromic, sulphuric, 
and phosphoric; and organic acids such as acetic, citric, 
lactic, maleic, oxalic, fumaric, cyclohexylsulphamic and 
tartaric. ^e preferred acid addition salt is the hydro- 
chloride, ^e salts are conveniently prepared by reaction 
10 of the basic compounds with the selected acid, either or 
both of which may be in the form of ether, alcohol, or 
acetone solutions. Suitable quaternary salts include the 
loweralkyl halides and loweralXyl sulphates. 

The antiarrhythmic activity of certain of the novel 
15 compounds of the present invention was demonstrated using 
the following procedure. Adult mongrel dogs of either sex 
weighing from 8 to l4 leg were used under barbituate 
anaestheliic. A Grass Hodel 7 polygraph was used for recording 
femoral arterial blood pressure (statham FS3^c Transducer) 
20 and the electrocardiogram (Scass 7p4 Preamplifier) . Ouabian 

was given intravenously in an initial dose of ^C^g/kg, in a 
second dose of 2C^g/kg given 30 minutes later and in 
subsequent doses of IC^ig/kg which were repeated at 15 minute 
intervals for producing cardiac arrhythmias that persisted 
25 for at least 15 minutes. When the arrhythmias were 

established, the test compounds were administered by infusion 
(Harvard Hodel 9^2 Infusion Pump) into a femoral vein at a 
rate of 1 mg/kg/min. Concentrations of compounds were 
adjusted according to the weight of the dog to allow a volume 
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infusion of 1 mgAg/min. Compounds that are considered to 
be active as antiarrhythmic agents elicit revision of the 
arrhythmia to sinus rhythm for at least 50 minutes. 

In accordance with the above tests and evaluation 
procedures, it was determined that the following repre- 
sentative compounds of the present invention corrected 
ouabain- induced arrhythmias in anesthetized dogs: J^-phenoxy- 
methyl-l-phenylmethyl-4-piperidinol hydrobromide (corrective 
dose of 3-5 mgAg, i.v.); 5-[ (2-ethoxyphenoxy)methyl>3- 
pyrrolidinol (corrective dose of 5.0 mg/kg, i.v.); 5- 
[(l-naphthalenyloxy)methyl]-l-phenylmethyl-5~pyrrolidinol 
(corrective dose of 2.5 mgAg, i.v.); 5-[ (l«naphthalenyloxy) 
methyl ]-5-pyrrolidinol hydrocfhloride (corrective dose of 
8.0 mgAg, i.v.)? 3-ethoxy-5-[ (2 -ethoxyphenoxy) methyl] 
pyrrolidine hydrochloride (corrective dose of 6.0 mgAg, i.v.)y 
and 4-[r(lH-2 ,5-<aihy<3roinden--4-yI)oxy]methyl]^l-phenylmethyl- 

4- piperidinol hydrocfhloride (corrective dose of 2.0 mgAg, 
i.v.). 

For the purpose of testing hypotensive activity, 
spontaneously hypertensive rats were used for determining 
the blood pressure lowering activity of the test compounds. 
Indwelling arterial catheters were placed either in the 
caudol artery or the abdominal aorta. These indwelling 
catheters were used for direct measurements of blood pressure 
from conscious animals using a Statham pressure transducer 
and recorded by a Grass polygraph. 

In accordance with the above test, it was determined that 
the following representative compounds exhibited hypotensive 
activity; 4-phenoxymethyl-i| -piper idinol hydrochloride? 

5- [ (2 -ethoxyphenoxy)methyl]-.3-pyrrolidinol ; 5-|; ( 1-naphtha- 
lenyloxy) methyl ]-5-pyrrolidinol hydrochloride; 5-"ethoxy-5- 
[ (2 -ethoxyphenoxy) methyl ]pyrrolidine hydrochloride? 

C C lH-2 , 5-dihydroinden-i4-yl ]oxy]methyl ]-l-phenylmethyl-l*~ 
piperidinol hydrochloride? ^-[[ [lH-2 ,5-dihydroinden-4-ynoxy3 
methyl -piper idinol hydrochloride? l-methyl-5-(phenoxy- 
methyl) -5-piperidinol monohydrochlor ide ? 5-(phenoxymethyl) - 
3-piperidinol monohydrochlor ide? 5-[[ (lH-2,5-dihydroinden-4- 



m • 
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yl)oxy3methyl]-l-phenyliDethyl-3-pyJC^arolidinoly and 3-[[(lH- 
2 ,5-dihydroinden— *l-yl)oxy]xnethyl3-5-pya^«>lidinol hydro- 
. chloride. 

Antidepressant agents block many of the behavioural and 
5 physiological effects of tetrabenazine and resexpine, such 

as motor depression, bypothermia , and ptosis* Tetrabenazine 
is chemically related to reserpine which produces depression 
in humans. See Da\^ies^ E. D., Depression , Cambridge 
University Press, N. Y. , 1964. Tetrabenazine is generally 
10 more widely used as a tool for screening potential anti-- 
depressant drugs. 

For tbe purpose of testing the antidepressant activity 
of the compounds of tbe present invention, five adult female 
mice (ICR -DUB strain) are given 20 mg/kg IP of the test 
15 compound tbirty minutes prior to tbe administration of a 
ptotic dose (52 mg/kg IP) of tetrabenazine (as a metbane 
sulphonat:e sail:) • OSiirty minutes later tbe presence or absence 
of complete eyelid closure (ptosis) is assessed in each 
animal . 

20 For cosopounds tbat produced blockage of ptosis in all 

animals, an KDso value is obtained using a minimum of three 
geometrically spaced dosages with five mice /dose. Protective 
ED50 values are determined by probit analysis with 95 percent 
confidence limits and slope functions calculated by the 
25 method of Litcfhfield and Wilcoxon, J. Pbarm. Exp, Ther ,, 96, 
pp. 99-115, 19*9- 

In accordance with the above antidepressant test and 
evaluation procedures, 5-[2-(ethoxyphenoxy)metbyl]~3--methoxy- 
pyrrolidine fumarate bas an ED50 mg/1cg (ip) of 6.5, and 
30 5-(phenoxymethyl) -l-(phenylmetbyl) -3-piperidinol monohydro- 
cfhloride bas an BD^o ing/kg (iP) of 4.9« 

certain of tbe quaternary salts , namely the benzyl 
derivatives, in addition to being active pbarmacological 
agents are also chemical intermediates and, as will be 
35 recognized, many of tbe other active agents are chemical 
intermediates • 



m 
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General Preparation 
Preparation of the Starting Epoxide > 

A suitable preparation of starting epoxide compounds is 
represented by the following equation: 

► 1 v.^^^^«\. ^ (CH3)3 S+Ol"^ . JCB^)m^ 



^{Cg.)--^^ NaH/DMSO ^ """-^(cife 

III II 

A solution of a Icetone as shown above wherein is 
preferably benzyl (but may also be a lower alkyl, phenyl 
or other phenyl-lowerallcyl in dimethyl sulphoxide is added 
to a solution of sodium hydride and trimethylsulphoxonium 
iodide according to the procedure of Corey and Chaykovsky^ 
J> Amer, Chem, Soc> . 87 (6), pp* 1555-64, I965. The 
reaction is typically worked up by diluting the reaction 
mixture with water and extracting the epoxide product into 
ether. I9ie intermediate epoxides may be used crude or 
distilled under high vacuum. 

Preparation of Active Agents and Chemical Intermediates . 
Active agents of Formula I (and chemical intermediates) 
may be prepared as outlined in the diagram of chart I. 
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CHART I 



(r^ never H) 



/V , neat 
or aprotic 
solvent 



R®OH 

Trace acid catalyst 



guatemlze 



R^X 



CHeOR® 



r^-n: 



wlien R^ = benzyl 
and X = lialo 



In sequence: 

1) Ago 

2 ) debenzylate 
catalytically, 
e.g.,H2+Pd/c 



H-N: 




R^ lialide 
+ base 



Aprotic 
solvent 



r^-n: 



Id 



.(CBa)^ OH 

cr 



CHaOR- 



Select a), b) , or c) r 

a) loweralkyl lialide 
+ NaH/bMF 

b) loweralkyl acid 
balide + org. 
base, or 

c) loweralkyl acid 
axihydride + 
pyridine 



Debenzylate 




Footnotes: 
*When is benzyl, the debenzylation 
step nay optionally be carried out. 
♦*R* other than benzyl. 
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Alternatively, compounds of Formula i wherein is 
methyl and is hydrogen or loweralkyl may be prepared as 
outlined in Chart II. 

CHART II 

When sta rting R^ = H and is H or benzvl. 



^tl^^^^^^C^^ g R^OCOCl^ 



O 



Excess 
LiAlH 
Solvent 
(e.g., EtaO) 



CHs-N; 



OH 



When starting R^ = loweralkyl and R^ is h or benzvl . 



(CHe)„^ 0'^°^"i'^yl 



(CHa)^ CHgOR® 1 R^OCOCl. 



(CHb )^ ^CHbOrS 



LiAlH 
Solvent 
(e.g., EtaO) 



CHg-K' 



^(CHb) 



n 



-slower 
alXyl 

^CHbORS 
Ih 



Footnote i 

*R» is selected from -CHs, -CaHs, CeHg, CeHgCHe, etc.? 
end product always has R* = CH-. 
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CoiEpounds of Formulae 1^ to Xh are all encoiopassed by 
Formula I. 

A process of preparing -the novel compounds of Formula 
I also forms part of t:hls invention and con^rlses the 
following steps: 

Step 1 — reacting a compound of the formula 

wherein represents a loweralkyl, phenylloweralkyl or 
phenyl group, preferably a benzyl group, and m and n are as 
defined above with a compound having the formula 

15 R®OH 

wherein is as defined above together with a trace of 
acidic catalyst to give a compound of the foinmila 



10 



20 



^(CHg)^ OH 



35 wherein R^, R^^ m and n have the starting values. 

Step 2 - when required^ reacting a compound prepared 
in Step 1 with an alkylating or acylating agent selected 
from the following: 

a) loweralkyl halide and sodium hydride (in, e.g*, DMF), 
50 b) loweralkyl acid halide and organic base, 

c) loweralkyl acid anhydride 
to give a compound of the formula 

55 (CHz)^ ^CHaOR® 
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wherein R^^ m and n have the starting values, repiresents 
a loweralkyl or phenyl-loweralkyl group, and R^ represents 
a loweralkyl or acyl group, 

S^gP ? " \^hen required, debenzylating a compound 
prepared in Steps 1 or 2 wherein R^ is benzyl to give a 
5 compound of the formula 



10 wherein H^, R^, m and n are as defined in Step 5. 

S^^P ^ - when required, quatemerizing a compound 
prepared in Steps 1 or 2 by reacting with an R*x reagent 
wherein R* is equivalent to R^, except R* and R* never -rep- 
resent a benzyl group at the same time, and x represents 
15 a halo or sulphato moiety to give a quateniary salt of 
the formula 

R* 

CoHs-CHb-N^ "^C 

X" (^)n^ ^CHaOR^ 

wherein R», R*, m, n, x and R* have their starting values. 

S^^P *? - when required, reacting the -MH coiig>ound 
prepared in Step 5 with a reagent R* halide and Inise in an 
.?5 aprotic sblvent vftierein R^ represents a loweralkyl or 

'phenyl-loweralkyl group other than a benzyl group to dive 
a compound of the formula 



30 



ACBs)^ OR^ 



wherein R*, R», m and n have the same values as the product 
of Step 5 and R* represents a loweralkyl or phenyl- 
loweralkyl group other than a benzyl group. 
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Step 6 - alliema'tlvely and when required reacrtlng a 

halogen cniatemary compound prepared in Step 4 wherein R"^ or 
4 

R are benzyl with silver oxide (Ag20} and catalytlcally 
debenzylating, preferably with hydrogen^ over palladium on 
carbon to give a contpound of the formula 

ACHz);^ Or2 



10 wherein R^, R®, m and n have the same values as the product 
of Step k and R^ is the same as in Formula I, except benzyl. 

• Step 7 - alternatively and when required reacting a 

compound prepared in Step 3 with foacmaldehyde^ formic acid 
and water to obtain a compound of the formula 

15 
20 

wherein ^ R^« m and n have the same values as in Step 3. 

Step 8 - alternatively axkd when required reacting a 
compound prepared in Step 3 wherein R is hydrogen or lower^ 
alkyl and R^ Is hydrogen or benzyl with reagent R^-0C(0)C1 
25 wherein R^ represents a loweralkyl or phenyl- loweralkyl group 
followed by lithium aluminium hydride to give a compound of 
the formula 



wherein R^, m and n liave their starting vtraluee and is 
hydrogen or loweralkyl. 



• 
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The following diBcussion Is applicable to details of 
preparation of the active agents and related to the fore- 
going outlined process. 

Preparation of the Aryloxymethyl Pvrrolidinols and 
> Piperidinols> 

a?he reaction of the epoxide of Formula II in Step 1 
wherein is other than hydrogen and an appropriately 
chosen phenol is carried out by mixing the reactants neat 
with a trace of an acidic catalyst^ raising the temperature 
to to 80-150^C. until the reaction is coznplete or diluting the 
reactants with a non-polar non-protic solvent of the 
appropriate boiling point to ensure reaction. A work -up 
by standard methods penaits isolation of the aryloxymethyl 
pyrrolidinols and piperidinols • 

15 O-Alkvlation and O-Acvlation. 

O-Alkylation may be effected in Step 2 by reacting 
coxnpounds of Fosnmila la (See COiart 1? never h) with a 
loweralkyl halide, preferably in lOjt excess and sodium 
hydride, preferably in slight excess in a solvent, prefer- 

tO ably dimethylformamide. The reaction work -up and product 
isolation may be undertaken in a conventional manner. 
O-Acylation of the hydroxy radical of a Formula la compoud 
may be effected by reacting with a loweralkyl acid halide 
in an aprotic solvent together with a suitable base for 

?5 absorbing the liberated acid, preferably alkali metal 

carbonate, and working up in a conventional manner or by 
reacting with a loweralkyl acid anhydride in pyridine 
solvent and working up in a conventional manner. 

Debenzvlation to Obtain Unsubstituted Pvrrolidinol 

X> and Piperidinol Derivative (r^sH). 

In Step 5, when the substi'tuents in the aryl ring are 
not sensitive to reduction, catalytic debenzylation (under, 
e.g., Pd/c^Ha) is employed under standard areaction conditions 
by use of a Parr hydrogenation apparatus at 50-50 psi , 

J5 190-200 ethanol . When the substituents on the aryl ring 

are sensitive to catalytic hydrogenation, chemical debenzy- 
lation may be employed. Benzyl chloroformate or 2,2,2-tri- 
chloroethylchloroformate may be used. The reaction is 
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typically carried out in a non-polar solvent such as benzene 
and the urethane group hydrolyzed or removed under acidic, 
basic or hydrogenation conditions or using zinc dust in an 
appropriate solvent (e.g., methanol or acetic acid as per 
5 the procedure described in Tet. I>etters, 1967 (27), PP- 

2555-7) . Any of the benzyl compounds prepared in Steps 1 
or 2 of the foregoing outlined process may be debenzylated. 

Preparation of Quaternary Compounds. 

Any of the benzyl compounds prepared in Steps 1 or 2 
10 may be converted to quaternary salts in conventional manner 
as illustrated in Examples 20 and 21 (See Step 4 of outlined 
process) • Ihe methyl iodide quaternary salt of the 1-benzyl 
derivatives is preferred. 

N-Allcvla t ion . 

15 N-Alkylation is conducted under standard conditions of 

the art using an R^-halide and a base (see Step 5), prefer- 
ably an alkali-metal carbonate. In Step 5, a halogen 
quaternary salt is reacted with silver oxide (AgzO) to give 
the bydroxide as an intermediate whicb is then subjected to 

20 catalytic debenzylation methods known in the art, e.g., 
preferably Pd/c + Ha). In Step 7, methylation may be 
effected by the Eschweiler-Clarke method (HCOOH-HCOT) 
starting with the -NH compound, i.e., a pyrrolidine or 
piper idine unsubstituted in the 1-position, under standard 

25 conditions. In Step 8, a compound wherein RT^ is H or lower- 
alkyl and is H or benzyl is reacted with reagent 
R^OCOCl followed by lithium aluminium hydride in solvent, 
preferably diethyl ether, to effect methylation. R^ may be 
loweralkyl, phenyl or phenyl-loweiralkyl • When is H, 

30 twice as much of the reagents are required. 

Preparation of Free Bases . 

Free bases of tbe acid addition salts of compounds of 
Formula I may be regenerated by proportioning between an 
organic solvent such as methylene chloride and water or 
35 dilute aqueous basic solution and separating the solvent 
layer, drying and evaporating. 
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Tfhe following excui^leB are provided merely by way of 
illustration and are not to be construed as being limiting 
in nature. 

Example 1 

5 3 -Ph e nox yme th yl - 1 -ph en ylme th y 1 vr ro 1 i d ino 1 , 

A solution of 12,0 g (0.063^ mole) of 5-ben2yl-l-oxa- 

5- a2aspiro[2 :4]heptane in 100 ml of anhydrous toluene was 
treated with 6.56 g (0.0697 mole) of phenol under a nitrogen 
atmosphere and the mixture refluxed for I8 hours. The 

10 mixture was cooled, and the solvent evaporated under reduced 
pressure. *he residue (I8.3 g) was dissolved in chloroform 
(150 ml), extracted with 3N sodium hydroxide (100 ml), 
water (lOO ml), dried over magnesium svOftoabe and evaporated 
under reduced pressure {15»5 g) • residue was crystal- 

15 lized from cold isopropanol (freezer) to give 6.8 g of 

product, m.p., 80--84^C. Two recrystallizations from cold 
isopropanol-water gave 4.5 g (25S0 crystals, m.p. 82.5- 
84 C. A sasiple was dried at room texnperature and 0.10 mm 
Hg pressure for 24 hr. 

20 Analysis: Calculated for CiBEfeiNQs: C,76.30y H,7.47; N,4.94 
F^^^^ z c, 75-93; H,7.50r N,4.85 

Example 2 

4-Phenoxymethyl-~l->phenylmethyl>-4-piperidinol Hydro- 
bromide r 1 s n > 

25 A solution of 47-5 9 (0.2337 mole) of 6-benzyl-l-oxa- 

6- azaspiro[2r5]octane, 26.3 g (0.28o4 mole) of phenyl, two 
drops of water and 0.1 g of toluene-sulphontc acid mono- 
hydrate in 400 ml of anhydrous toluene was refluxed under 
a nitrogen atmosphere for 26 hours. The solvent was 

30 evaporated under reduced pressure and NMR analysis of the 
residue indicated that very little reaction had occurred. 
«he residue was warmed to 120^C. under a nitrogen atmosphere 
and stirred at this texnperature overnight (I6 hr) . The 
mixture was cooled to room temperature, dissolved in chloro- 

35 form (25O ml) , extracted with 3N sodium hydroxide (2 x I25 
ml), water (125 ml), dried over magnesium sulphate and 
evaporated under reduced pressure (59.3 g) . The residue 
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was dissolved in aiAydrous ether (500 ml) and treated with 
hydrogen bromide gas until no further precipitation 
occurred. The solid was triturated well, filtered, washed 
well with ether and dried. HhG crude salt was recrystal- 
5 lized from isopropanol: 37-2 g (^2 5^)* m.p. l80-l83°C- 

Recrystallization of a I5.O g sample from isopropanol gave 
11.9 g crystals, m.p. l82-lB5^c. whicOi was dried at 56^0. 
and 0.01 mm^Hg pressure overnight. 

Analysis^ Calculated for CxsHg^BrNQas C, 60-32; H,6.39t 

N,3-70 

10 Found r C, 60.12; H,6.M2? 

N,3.65 

Example 3 

3-f (8-Ethoxvphenoxv)methvn-l-phenylmethvl-3- 
pyrrol idinol - 

15 A stirred mixture of 56. 1 g (0.29^ mole) of 5-benzyl- 

1- oxa-5-azaspiroi;2 s4]heptane and 49-2 g (0-3557 mole) of 

2- ethoxyphenol was heated at 100±2^C. under a nitrogen 
atmosphere for 2-5 hours. !Phe reaction mixture was cooled 
to room temperature, dissolved in chloroform (250 ml) » 

20 extracted with 3H sodium hydroxide (2 x 125 ml) , and the 

coinbined basic extracts extracted with chloroform (125 ml). 
The coinbined chlozroform solutions were extracted with water 
(250 ml), dried over magnesium aulphate and evaporated 
under reduced pressure (9^.0 g) - The residue was dissolved 

25 in benzene and chroma tographed on a I.5 ^g column of 
Florisil*pac&ed in benzene. Product was eluted with 
increasing concentMtions of methanol in benzene (l to 9S0 • 
Crystalline solid, 84.6 g was obtained which was recrystal- 
lized from isooctane to give 66.0 g crystals (68^, m.p. 

30 56.5-59^0. A portion of the recrystallized product was 
dried at room temperature and 0.01 ram Hg for 4 hours. 
Analysis! Calculated for CacfesNOss C, 73-37? H,7.70; N,4.28 
Found 2 c,73.47? H,7-70; N,4.25 

*Trade Mark 
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Example k 

^-Phenoxymethyl-^-piperidinol Hydrochloride rigl]> 
A solution of 14 O g (0.048l mole) of l-benzyl-^if- 
phenoxyinethyl-4-piperidinol and 8.57 g (0.106 mole) of 
pyridine in I50 ml of anhydrous benzene was treated drop- 
J wise under a nitrogen atmosphere with a solution of 19-04 g 
(0.106 mole) of benzyl chloroformate in 50 ml of anhydrous 
benzene. After stirring overnight at room temperature, 
water (200 ml) was added, the layers separated, the benzene 
layer dried over magnesium sulphate and evaporated under 
LO reduced pressure. NMR analysis indicated that reaction 
had occurred exclusively at the 4-hydroxy position. The 
residue was dissolved in I50 ml of anhydrous benzene, 
treated dropwise with a solution of 10. 36 g (0.05772 mole) 
of benzylchloroformate in 50 ml of anhydrous benzene and 
1.5 stirred overnight at room temperature. The solvent was. 

removed under reduced pressure, and the residue washed well 
with pet. ether (30-^60^c) to remove benzylchloride, ISMR 
analysis indicated approximately 50$^ reaction. The residue 
was dissolved in cfhloroform, extracted with saturated 
fO aqueous sodium bicarbonate (75 ml), water (75 ml), and 

evaporated under reduced pressure (I3.7 g) • The residue 
was dissolved in 200 ml of absolute ethanol and shaken 
overnight while being heated under a hydrogen atmosphere 
using palladium-on-carbon as catalyst. The catalyst was 
3 removed by filtration and the filtrate evaporated under 
reduced pressure (9.7 g) • 23MR analysis showed that "the 
benzyloxyforroate group had been removed, but not the N- 
benzyl. Additional l-benzyl-4-phenoxy-methyl-4-piperidinol 
(2.8 g) was added, the whole dissolved in 175 ml of absolute 
>0 ethanol, and an equivalent of IN hydrochloric acid (4? ml, 
0.043 mole) was added. The reaction mixture was pulled 
briefly under reduced pressure to remove any excess hydro- 
cihloric acid, treated with Pd/c catalyst, warmed, and shaken 
overnight under a hydrogen atmosphere. Analysis by TLC 
3 (20% methanol benzene) showed partial reaction, so the 

reaction vessel was returned to the Parr hydrogenator and 
heated and shaken under a hydrogen atmosfihere over the week- 
end (2.5 days) . 
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The catalyst was removed by filtration and the filtrate 

evaporated under reduced pressure, (15*5 g of white solid). 

Recrystallization from isopropanol gave 5*7 g of the 

hydrochloride salt (48. 75^), m.p. 205-205^C. A sample was 

dried at 79^C. and 0.01 mm Hg pressure for 6 hours. 

Analysis: Calculated for CiaHisClNOfe s C, 59-1*7 H,7.4^; 

N,5-57 

Found s C, 59.007 fl,7.*8 

N,5.90 

Example 5 

3-r f2-Ethoxvphenoxv)methvn~3-pyr2:olidinol . 

A solution of 10.0 g (O.O505 mole) of l-benzyl-J- 
(2-ethoxyphenoxy)methyl-3-pyrrolidinol in 125 ^ of absolute 
ethanol was treated with Pd/c catalyst and warmed ^ile 
shale ing under a hydrogen atmosphere on a Parr hydrogenation 
apparatus for 16 hours. The catalyst was removed by 
filtration and the filtrate evaporated under reduced 
pressure. The white crystalline residue (7.1 g) was 
recrystallized from benzene isooctane to yield 6.6 g of 
product (9I5O, m.p. 108-110^c. 

Analysis: Calculated for CisHisNOss C,65.80r H,8.07; N,5.90 
Found r C,65.7l7 H,8.00? 11,5.81 

Example 6 

f 2-Ethoxvphenoxv^methvl ] ^-=S--methQxv-l>pheTivlmetihvl-> 
pyrrolidine Oxalate pisll. 

Sodium hydride (2.^ g, 0*0672 mole, 57* mineral oil 
suspension) was washed three times with pet. ether (30-60^), 
suspended in 60 ml of freshly distilled anhydrous dimethyl- 
formamide and treated slowly with a solution of 20.0 g 
(0.0611 mole) of l-benzyl-3-(2-ethoxyphenoxy)methyl-5- 
pyrrolidinol in 60 ml of anhydrous dimethylformamide. The 
reaction mixture was warmed to approximately 80°C. and 
stirred for O.25 hours until evolution of hydrogen ceased. 
The mixture was cooled to room t^perature and treated 
slowly with a solution of 9.5!* g (O.OO672 mole) of methyl 
iodide in 50 ml of anhydrous dimethylformamide. The mixture 
was stirred overnight at room ten5>erature under a nitrogen 
atmosphere. The reaction mixture was cautiously diluted 



# 
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with water (200 ml) and extracted with ether (5 x 200 ml) . 
The combined ether extracts were extracted with water (250 
ml), dried over magnesium sulphate and evaporated under 
reduced pressure (20*5 g) • The residue was combined with 

5 that from a trial reaction (5.0 g), dissolved in benzene and 
cairomatographed on a 50O g column of Florisil packed in 
benzene. Elution with benzene, then 1-2$^ methanol/benzene 
gave 20-0 g of pure compound (95-85^) . A 5.6 g sample (O.OlS^f 
mole) of the confound was dissolved in hot isopropanol and 

10 treated with a solution of 2.07 g (0.016^ mole) of oxalic 
acid dihydrate in hot isopropanol. Upon cooling, a solid 
precipitated* Three crops of material were obtained (5-6, 
0.6, and O.H g ). The first two were amorphous, the last 
crystalline with a m.p. of 89-91^C. The three were combined 

15 and recrystallized from isopropanol to give 5.4 g crystals, 
m.p. lOl-lO^^C. The material was dried at 62^c. and 0-01 mm 
Hg pressure for 6 hours, then at room temperature and 0.1 mm 
Hg pressure for 16 hours.. 

Analysis: Calculated for Cas^sBNOTS C,64.02y H,6.77; N,3.25 
20 round . c, 64.07; H,6.86? N,3.28 

Example 7 

3-r(g'-Ethoxyphenoxy)methyl1-3>methoxypyrrolidine 
Fumarate flslT. 

A solution of I3.5 g (O.O3895 mole) of 3-[ (2-ethoxy-. 

?5 phenoxy) methyl 3-3-methoxy-l-phenylmethylpyrrolidine in I50 ml 
of absolute ethanol was treated with Pd/c catalyst and shaken 
under a hydrogen atmosphere while heating at approximately 
60-70 C. for 16 hours. TLC analysis showed that the reaction 
was not complete. Additional catalyst was added and the 

50 reaction mixture was subjected to the same conditions for 6 
hours. After standing at room temperature over the weekend, 
the catalyst was removed by filtration and the filtrate 
evaporated under reduced pressure (8.9 g) . A solution of 
7»7 g (0.0308 mole) of the product in hot isopropanol was 

55 treated with a solution of 3.57 g (O.0308 mole) of fumaric 

add in hot isopropanol and then treated with isopropyl ether, 
filtration there was obtained 7.2 g of fumarate salt. 
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m.p- 92-97°C- Recrystallization from ethanol-isopropyl ether 
gave ^.5 g (51-550 crystals, m.p. 105-107^C. Drying overnight 
at 62 ^c. and 0.10 mm Hg pressure raised the m.p. to 107-109^0. 
Analysis: calculated for CxaPzs^^^rt 0,58.85? H,6.86; N,3.8l 
5 Found 5 C,58.76; H,6.87f N,3.89 

Example 8 

3-r f 1-Naphthalenyloxv ) methyl! -l-phenvlmethyl-3-_ 
pyrrol idinol > 

A mixture of l8.9 g (O.l mole) of 5-ben2:yl-l-oxa-5- 
10 azaspiro[2 .^3heptane and 15*6 9 (O.ll mole) of 1-naphthol was 
heated to 115*^C- to form a homogenous melt, which was stirred 
with a xnagnetic stirrer for 2 hours. Upon cooling, a paste- 
lilce material formed. The reaction mixture was dissolved in 
benzene, filtered and ligroin added to the filtrate until 
15 cloudy. The suspension was warmed to solution and allowed 
to stand in the refrigerator oveimight. l^e precipitate was 
collected by filtration to give 20.2 g (60J0 of crude material. 
A portion of this solid was recrystallized from I90 ethanol 
to give a v^ite crystalline solid, m.p. 129.5-130^C. 
20 Analysis: Calculated for CzaHzsNQa : C,79-25y H,6.95t N,i*.20 
Found r c,79.01? H,6-93? H,i|.19 

Example 9 

3-r (l-Naphthalenyloxy) methyl •]~3~pyrrolidinol Hydro- 
chloride 

25 A slurry of 12 g (O.O36 mole) of 3~{l^naphthalenyloxy) 

roethyl-l-phenylmethyl-3-pyrrolidinol in 200 xnl of 200 ethanol 
was treated with O.5 g of lOJ^ Pd/c catalyst and shaken under 
50 psi of ^ pressure in a Parr apparatus at So'^c. for 20 hr. 
Hydrogen uptake was approximately 6 lb. nfhe Parr bomb was 

30 cooled and the catalyst removed by filtration under a nitrogen 
atmosphere. The filtrate was concentrated using a rotary 
evaporator to give a paste. Trituration with 30-60^C. pet. 
ether gave a solid vAiich was separated and recrystallized 
from benzene-ligroin. *he solid was converted to the hydro- 

35 chloride salt using ethereal hydrogen chloride and crystal- 
lized from isoprppyl alcohol-ethyl ether to give 9.5 g of 
the salt (9550, m.p. 200-201^C. 
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Analysis: Calculated for CisHieNQaCl: C,64.40; H,6.i»9; N,5 01 
^«>""^ s C,6i|.l67 H,6.il7; N,5.05 

Example 10 

3-C r ( iH-g , 3-Dihydroinden-^-yl ) oxy imethyl l-l-phenylroethyl- 
5 3-pyrrolidinol . 

5-Benzyl-l-oxa-5-a2aspiro[2.^]-heptane (l8.9 g; 0.1 mole) 
was heated to 110°C. under nitrogen and %(hile stirring, 
15.06 g (0.11 mole) of 4~indanol was added in a single portion. 
•Che ten5)erature increased to 135°C. and the reaction mixture 

10 was stirred without further heat for ^5 min during which the 
temperature had dropped to 75°C. The crude reaction product 
was chroma tographed on a 30O g column of Florisil and eluted 
with benzene (six fractions collected with poor separation) . 
!l3ie column was then eluted with an acetone-benzene gradient. 

15 !l?he residue from the ninth fraction solidified when triturated 
with 50-60**C. pet. ether. All the fractions were combined 
and crystallized from JO-SO^C- pet. ether to yield 17 g of. 
off-white powder (52 .65^), m.p. 80-8l°C. 

Analysis* Calculated for CaiHagNQgr C, 77-99; H,7.79y N,it.55 
^0 ^^""^^ C,78.64; H,7.8l; N,i».5il 

Example 11 

3-r r ( ^3-Dihydro inden-»>-yl)oxylmethyli-3-pyrrolidinol 
Hydrochloride [Igll. 

A solution of 11 g (0.03* mole) of 3-C[ {lH-2,3-dihydro- 
?5 inden-lJ-yl)oxy3methyl]-l-phenylmethyl-3-pyrrolidinol in 

150 ml of 190 ethanol was treated with lOJf Pd/c catalyst and 
Bhaken overnight at 70°c. under 40 psi of hydrogen in a Parr 
apparatus. The catalyst was removed by filtration and the 
filtrate concentrated to a pale yellow oil. The residual oil 
50 was dissolved in isopropyl alcohol and saturated with hydrogen 
chloride gas. Upon addition of ethyl ether, a gunmiy substance 
separated then solidified. Recrystallization from isopropyl 
alcohol-isopropyl ether gave 6.6 g of the off-white crystalline 
salt (725^),. m.p. li|9.5-i5iOc. 
55 Analysis: Calculated ^or Ci^HaoClNQar 0,62.33? H,7.i»7; N,5.19 

* C,e2.31y H,7.te; N,5.36 
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Example Ig 

(g"ethoxyphenoxy)methyl"jpyrrolidine Hydro- 
chloride risii. 

A solution of 10.4 g (0.029 mole) of l-benzyl-5-ethoxy- 
3-[(2-ethoxyphenoxy)xnethyl3pyrrolidine in 100 ml of 200 

5 ethanol was treated with palladium/carbon catalyst and shalcen 
at 70^C. under a hydrogen atmosphere for 16 hours. No 
hydrogen was absorbed. The catalyst was removed by filtration, 
the filter calce washed with 50 ml of 200 ethanol, the 
filtrate transferred to a Parr reaction bottle and treated 

10 with 29 ml of 1.00 N hydrochloric acid. Palladium/carbon 

catalyst was added and the reaction mixture was shalcen under 
a hydrogen atmosphere at 70^C. for 16 hours. 73ie catalyst 
was removed by filtration, and the filtrate evaporated under 
reduced pressure (9^0 g) . The product hydrochloride 

15 crystallized on standing and was recrystallized twice from 
isopropanol-isopropyl ether; 5.7 g, (65^, m.p., 109-H2^C. 
Hhe salt was dried under vacuum. 

Analysis; Calculated for Ca5H2 4ClN03: C,59*69; H,8.12; N,4.64 
Found sC,59-75? H,7-89; N,i|.84 

20 Example 13 

3"Ethoxy-3-r (2 -ethoxyphenoxy) methyl T-l->phenyl- 
methylpvirrol idine Oxalate r 1 = 1 ^ . 

Sodium hydride, g (O.O8I6 mole) in 575tjnineral oil 

suspension was washed three times with petroleum ether 

23 (30-60 C.) under nitrogen atmosphere, suspended in 60 ml of 
freshly distilled anhydrous dimethylformamide and treated 
slowly with a solution of 24.3 g (0.07^2 mole) of l-ben2yl-3- 
(2-ethoxyphenoxy)methyl-3-pyrrolidinol in 60 ml of freshly 
distilled aiihydrous dimethylformamide. After hydrogen 

30 evolution had ceased, a solution of 11.6 g (0.07^2 mole) of 

ethyl iodide in 60 ml of freshly distilled aiihydrous dimethyl- 
formamide was added dropwise under a nitrogen atmosphere. 
The reaction mixture was stirred at room temperature for I6 
hours (overnight), then cautiously diluted with 30 ml of 

35 water and poured into I3OO ml of water. The suspension was 
extracted with chloroform (3 x 200 ml) and the combined 
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chloroform extracts washed with water (5 x 200 ml), dried 
over magnesium sulphate and evaporated under reduced pressure 
(26.1 g) . The crude product which contained starting 
material was dissolved in benzene and chroma tographed on a 

3 500 g column of n.orisil packed in benzene. Ifhe column was 
eluted with benzene and methanol-benzene solvent mixtures. 
TfhB fractions containing product were combined and evaporated 
under reduced pressure. Weight of residue was I5.O g • 
A mixture of 5.0 g (0.0084 mole) of the product and I.06 g 

10 (0.008^ mole) of oxalic acid dihydrate in isopropanol was 
warmed to solution, filtered, and the filtrate seeded. The 
oxalate salt, 5.4 g, was collected by filtration, m.p. 
125-127°c. The material was recrystallized twice from 
isopropanol-isopropyl ether leaving 0.8 g of salt, m.p. 

15 127-129^0., vftiich did not analyee as expected. The filtrate 
gave a second crop, 1.0 g, m.p. 125-127^C. which was dried 
at 62 ^c. and 0.01 mm pressure for 4 hours and at room 
temperature and 0.01 mm pressure overnight. 

Analysiss Calculated for Cg^HsaNOys ^,64 .70; H,7.01y N,5.l4 
^0 Pound t c, 64.24; H,7.08; N,3.5l 

Example 14 

4~r ( l-Naphthalenvl)oxvlmethvl;)-4-piperidinQl Hydro- 
chloride pi si;]. 

A solution of l4 g (0.04 mole) of l-benzyl-4-[ [ ( 1- 
25 naphthalenyl)oxy]methyl]-4-piperidinol in I50 ml of 200 

ethanol-was treated with lOjK Pd/c catalyst and shaken over- 
night at 78^C. under 40 psi of hydrogen in a Parr apparatus. 
The catalyst was removed by filtration and the filtrate 
concentrated under reduced pressure to a pale amber oil 
30 (9.2 g). A solution of the residual oil in isopropyl 
alcohol was treated with ethereal hydrogen cfhloride and 
isopropyl ether added to induc-e crystallization. Filtration 
afforded 8.5 g of the hydrochloride salt as v^ite crystals 
(765^), m.p. 245^C. (decomposition). 

35 Analysis: Calculated for CaelfeoClNOas 0,65. 41; H,6.86; 

N,4.77 

Found z C,65.50; H,6.76; 

N,4.77 
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Example 15 

f l-NaphtTialenvloxv)methvn-l-phmvlinethvl-4-piperi- 
dinol Hydrochloride rlsll^ 

A mixture of 26.5 9 (0.15 mole) of 6-benzyl-l-oxa-6- 
a2aspiro[2 .5]octane and 2 .08 g (0.01^5 xnole) of l-naphthol 

5 was heated to lOO^C. Wie melt which formed was stirred with 
a magnetic stirrer while an additional 20-8^ g C0.1*5 mole) 
of 1-naphthol was added in 2 g portions. The reaction became 
exothermic and the temperature increased to llO^C. After 
stirring for 1 hr, TLC analysis (lOjK methanol/benzene) sihowed 

10 one major spot. Oflie reaction mixture was cooled to 60°C., 
dissolved in benzene^ washed with sodium hydroxide 
(3 X 50 ml), and dried over magnesium sulphate. She drying 
agent was removed by filtration and the solvent removed under 
reduced pressure to give 49-2 g of green oil. Oflie oil was 

15 chroma tographed on a 1.5 kg column of Florisil (60-100 mesh) 
and eluted with a benzene-acetone gradient. A total of 6 
major fractions were collected. Of these, fractions 3 and 4 
gave 21 g of nearly pure product (46. 65^). Fraction 4 (7 g) 
was dissolved in isopropyl ether and treated with ethereal 

20 hydrogen chloride to give an oil v^ich solidified when 
triturated with fresh isopropyl ether- The solid was 
recarystallized 3 times from isopropanol- isopropyl ether after 
treating with charcoal to give 3-3 9 of crystalline product 
as the hydrochloride salt, m.p. l66-l69^C. After drying at 

25 80^C. at reduced pressure, the melting point increased to 
170-171. 5*^C- 

Analysis: Calculated for CasHseNiC^Clis C,71.96y H,6-83; 

N,3-65 

Found s C,71. 66; H,6.83 

N,3.42 

50 Example 16 

4-r r (lH-2 .3-Dihydroinden'-4-yl)oxyTmethvn-l-phenyl- 
methvl-4-piperidinol Hydrochloride rlsll- 

A sangple of 20.5 9 (O.l mole) of 6-benzyl-l-oxa-6- 
azaspiro[5.2]octane was heated to 100^ and treated portion- 
35 wise while stirring with 13-5 9 (O.l mole) of 4-indanol. 
After stirring for 45 min, the reaction was shown by TLC 
analysis to be approximately 50 conplete. Stirring was 
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continued for 1 hr, but TLC analysis showed no cliange in 
product fosnoaation. An additional 7»0 g (0.05 mole) of 
4-indanol was added, and the reaction mixture stirred for 
1 hr at lOO^C. at which time TLC analysis showed the 

5 reaction to be 80-905^ complete* The reaction mixture was 

cooled, diluted with benzene, and extracted with six 200 ml 
portions of 5 N hydrochloric acid. The acidic extracts 
were combined and the pH was adjusted to neutral using ? N 
sodium hydroxide. The aqueous suspension vms extracted 

10 with benzene and the combined extracts dried over magnesium 
sulfate and evaporated under reduced pressure to a darlc 
oil. The residual oil was dissolved in acetonitrile and 
while stirring, treated with an equivalent of oxalic acid 
(O.l mole) dissolved in 100 ml of methanol. The solid 

15 which separated was collected by filtration to give 57^5 S 
of wet product, m.p. l8l-191°C. Recrystallization from 
methanol left 22 .2 g of the oxalate salt as beige crystals^ 
m.p. 200-201^c. with degassing. The oxalate salt was 
converted to the free base by partitioning between dilute 

20 aaueous base and methylene chloride and evaporating the 
methylene chloride layer to give a residual oil (l4 g) . 
A solution of approximately 7 g of the residual oil in 
acetonitrile was treated with ethereal hydrogen chloride to 
give 6.8 g of the hydsrochloride salt in two crops, m.p. 

23 125-129^0. and 127-150^C. The two solids were combined 
and recrystallized from isopropanol-isopropyl ether 
(after ciharcoal treatment) to give 5-5 g of the hydro- 
chloride salt as fine white crystals, m.p. l89-190^C. 

Analysis: Calculated for CasHeeNiOaCli : C,70.677 H,7-55 

^ lJ,5-75 

30 Found s C, 70. 567 H,7.59? 

N,5.66 

Example 17 

k^Y I ( lH--g ,3-Pihydroinden-4-yl)oxyimethylT-4-piperidinol 
Hydrochloride . 

35 A solution of 7 g (0.02 mole) of 4-[ [ ( lH-2 ,3-dihydro- 

inden-4-yl)oxy]methyl]-l-phenylmethyl-4-piperidinol in 75 ml 
of 200 ethanol was treated with 10% Pd/c catalyst and shaken 
overnight at 75^C. in a Parr hydrogenation apparatus. The 
catalyst was removed by filtration and the filtrate was 
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treated with ethereal hydrogen chloride, then concentrated 
under reduced pressure. The residue was dissolved in hot 
isopropanol and the volume reduced until crystallization 
began. After cooling, the precipitate was collected by 
5 filtration to give ^.8 g of the hydrochloride salt (84.6s0, 
m.p. 217-2l8^C. dec- 
Analysis s calculated for Cib^sNiQsCI: C, 63.48; H,7.87; 

N,4.94 

Pound s C,65*55; H,7.91? 

Example 18 

10 (g -Ethoxyphenoxy)roethyll-l-phenylmethyl>-4-plperidinol 

Compound with N-cyclohexylSulphamic acid|"lsli, 

A mixture of 41.0 g (0.2 mole) of 6-benzyl-l-oxa-6- 
a2aspiro[2 .53octane and 41.4 g (0.5 mole) of 2-ethoxyphenol 
was treate.d with 1 drop of cone, sulphuric add and heated on 

X3 a steam bath to form a homogenous melt. !Rie reaction was 
followed by TLC and was complete after heating on the steam 
bath for 96 hr. The reaction mixture was cooled, dissolved 
in 500 ml of chloroform, washed with 4 - 200 ml portions of 
3N sodium hydroxide, then 2 - 100 ml portions of water. Mie 

20 chloroform solution was extracted with 5 - 500 ml portions of 
10^ hydrochloric acid^ but the hydrochloride salt was 
insoluble in water and remained in the organic phase. The 
chloroform solution was shaken with 5N sodium hydroxide, 
extracted with water, dried over magnesium sulohate filtered 

25 and evaporated under a reduced pressure to give 62 g of an 

amber oil. The residual oil was dissolved in isopropyl ether 
and filtered through celite to remove a small amount of 
colloidal precipitate. The filtrate was treated with oxalic 
acid in isopropanol in the usual manner to give the oxalate 

50 salt 67. 2 g, m.p. 102-104^c. A small sample was recrystal-- 

lized from acetone- isopropyl ether to give a m.p of 105-104°C. 
Analysis (NMk) suggested that the salt was the half isopropyl 
ester of the oxalic acid salt, rather than the oxalic acid 
salt. Elemental analyses were in agreement with this 

55 structure. The bulk sample of the oxalate salt was converted 
to 38 g of the free base as in Exanple 16. A 6 g sample was 
converted to the hexamic acid (cyclohexylsulfamic acid) salt 



15 
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by reacting with cyclohexylsulpharaic acid in isopropyl alcohol 
and recrystallized from isopropanol-isopropyl ether to give 
6.5 g of pale yellow crystals, m.p. 121-122 °c. 
Analysis: Calculated for Cg rH^oNsOoSi i C,62.28; H.T.jHj 

N,5.31 

Example I9 

^-r (g-Btlioxyphenox v)methvl-|-4-piperidinol Hydrochloride 

ri»n- 

A solution of 6.5 g (0.02 mole) of il-C (2-ethoxyphenoxy) 
10 methyl] -l-phenylmethyl-i»-piperidinol in 100 ml of 200 ethanol 
was treated with O.5 g of 10^ Pd/c catalyst and shaken under 
M2 psi of hydrogen for 20 hr at 70°c. in a Parr apparatus. 
The catalyst was removed by filtration and the filtrate 
treated with ethereal hydrogen chloride. Gummy precipitate 
solidified on trituration with ethyl ether and was recrystal- 
lized from isopropanol-isopropyl ether to give 5.5 g 
of the hydrochloride salt as off-white, fine needles, m.p. 
1^8-li|9*'c. 

Analysis: Calculated for Ci^HeaNiOsCli r C,58.H3j H,7.71; 

^° ^^"^'^ , C,58.28; b'A'M; 

»,^.72 

Example 20 

^-rfg-Ethoxvphenoxv^methvli-i t-hydroxy-l-methvl-l-piienvl- 
methvlpiperidinium Iodide . 

25 A solution of 6.5 g (0.02 mole) of 4-[(2-ethoxyphenoxy) 

methyln-l-phenylmethyl-ij-piperidinol in 100 ml of dry acetone 
was stirred at 10°C. while H,2 g (0.05 »ole) of methyl iodide 
was added in one portion. The solution was warmed to 50°c. 
and allowed to cool while stirring overnight. The solid 

50 precipitate was collected by filtration to yield 7 g (72.5jg) 

of pale yellow crystals, m.p. l87-l89°C. 

Analysis: Calculated for CaaHsoNiOali : C,54.69y H,6.267 

J'»2-90 
c,54.^5y H,6.50r 
N,2.78 
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Example 21 

(2 '-Ethoxyphenoxy)inethyl1-lf-inethoxy-l-iDethyl-l- 
phenylmethylpiperidinium ipdide , 

A mixture of 2 g (0.05 mole) of 505^ sodium hydride and 
50 ml of dry dime thy Iformamide was stirred at 60°c: under 
5 a nitrogen atmosphere while a solution of 1^,2 g (0.042 mole) 
of ^-C (2 -ethoxyphenoxy) methyl] -l-phenylmethyl-4«piperidinol 
in 50 ml of dry dimethyl formamide was added dropwise at such 

rate to maintain steady evolution of hydrogen. When the 
evolution of hydrogen ceased the reaction mixture was 
10 stirred at 60^C. for 5 hr. The deep amiber solution was 

cooled to lO^C. and 5-9 g (0.05 loole) of methyl iodide was 
added in one portion. After stirring at room temperature for 
62 hr, the reaction solution was poured into ice water and 
extracted with 5^100 ml portions of benzene. The extracts 
15 were combined and washed with 100 ml of water, 100 nil of 
Sn hydrochloric acid, and with 50 ml of water, ihe first 
wash was discarded. The acid portion and last water wash 
were combined^ made basic with 5N sodium hydroxide and 
extracted into benzene. The benzene was dried over magnesium 
20 sulfate, filtered and concentrated in vacuo to give 8.3 g of 
dark oil, identified by NMR spectroscopy as a Qo%^0% 
mixture of the expected product, (2 -ethoxyphenoxy) methyl ] - 
4-methoxy-l-phenylmethyl-piperidine and starting material. 
A precipitate formed in the original dimethylformamide/Water 
25 portion of the work-up and it was collected by filtration 
to give 9-5 9 solid. Mass and NHR spectra identified this 
material as the quartemary iodide salt of the expected 
product. The solid was triturated in hot acetone and 
filtered to give 5.I g of pale yellow crystals, m.p. l85-190^C. 
30 (decomposition). 

Analysis; Calculated for CzsHsaNaOsIi s 0,55.5^7 H,6.^8? 

N,2.82 

^oxine. r C,55.^8; H,6.51? 

N,2.80 
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Example 22 

(g-Ethoxyphenoxy)niethyl) -l-methyl-4-piperidinol 
S esqu if umara t e ■ 

A solution of 6.7 g (0*0l87 mole) of ^-[2-ethoxyphenoxy) 
methyl ]-^-piper id inol in 6 ml of 8856 formic acid was treated 

5 with 2.8 g of paraformaldehyde and heated on a steam bath 

until the evolution of carbon dioxide ceased, approximately 
^5 min. the reaction mixture was diluted with water, 
washed with a single 20 ml portion of benzene and made basic 
with 3N sodium hydroxide. The basic solution was extracted 

10 with 2-30 ml portions of benzene and these extracts were 

combined^ dried ov^er magnesium sulphate filtered and concen- 
trated in yacuo to a brown oil, 4 g, The oil was conv^erted 
to the ftimarate salt and recjrystallized from acetone to give 
a white crystalline product, 5.8 g, m*p* l44-l46^c. 

15 Recrystallization frcxm acetone then isopropanol-isopropyl 
ether left 1.8 g, m.p. 144-145^C. TOie coinpound was shown 
by BMR spectroscopy to be the sesguifumarate salt, \Aich was 
confirmed by elemental analyses. 

Analysis: Calculated for CgiHasNiOsr C, 57.40; H,6.65? N,5.19 
20 Found s C, 57*09? H,6.64? N,5.08 

Example 23 

3-r (2 -Ethoxyphenoxy )inethyl 1-l-phenylmethyl-3-pyrrolidinol 
acetate ester oxalate r^-sll* 

A solution of 1.0 g ( 0.003 mole) of 3-[ (2-ethoxyphenoxy) 

25 methyl 3 -l-phenylmethyl-3-pyrrolidinol in 10 ml of pyridine 
was treated with 1.0 ml of acetic anhydride and stirred for 
several days. The solvent was removed under reduced pressure 
and the residue partitioned between 10 ml of water and 10 ml 
of chloroform. Ihe mixture was stirred for 3.O hours, the 

30 organic layer separated, dried over magnesium sulphate and 

evaporated under reduced pressure (l.l g). A mixture of the 
residue and 0.37 g (O.OO298 mole) of oxalic acid dihydrate in 
isopropanol was warmed to solution, filtered, treated with 
isopropyl ether and allowed to cool slowly to room temperature. 

35 oxalate salt was collected by filtration (1.0 g, m.p. 

94-96°C.) and recrys tall ized from isopropanol-isopropyl 
ether: 0.7 g (645^), m.p. 94.5-96^0. The salt was dried 
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overnight* at 62^/0.10 nun Hg pressure. 

Analysis; calculated for Ca^gaeNOss C,62.7^? H,6.36; N,5.05 
Found : C,62.45; H,6.43; N,2-98 

Example 24 

5 Jf-j^ ( itMAlorophenoxy)methyl^-l-phenylmethyl-4-piperidinol . 

A solution of 3.8 g (0.03 mole) of 4-chlorophenol in 
20 ml of dry dimethylformamide was stirred under a nitrogen 
atmospliere while I.98 g of 85 potassium hydroxide was 
added. The resulting mixture was heated at 90^ ^ile 

10 stirring until all the potassium hydroxide dissolved. A 
solution of ^ g (0.02 mole) of 6-phenyl-l-oxa-6-azaspiro 
[5.2 3octane in 10 ml of dimethylformamide was slowly added 
without further heating and the reaction mixture stirred at 
room temperature for 20 hr. a?he reaction mixture was poured 

15 into ice water. A crystalline mass separated and was 
collected by filtration to give 9 g of wet product. 
Recrystallization from benzene-ligroin gave i*.5 g of product 
as white plates (685O, m.p. 103-103. 5*^C. The material was- 
dried at 78^C. and 0-1 mm Hg pressure overnight. The 

20 melting point did not change. 

Analysis; Calculated for Cxs^sNiQaClxs C, 68.77? H,6.697 

11,4.22 

Found = c,68.89; H,6.72y 

Example 25 

4-r (4-Chlorophenoxy)methyl1-4-piperidinol . 

25 A solution of 20 g (O.O6 mole) of l-benzyl-4-[ (4- 

chlorophenoxy)methyl3-4-piperidinol in 200 ml of pyridine/ 
benzene (50/5O) was stirred under nitrogen while 25.4 g 
(0.12 mole) of 2 ,2 ,2-trichloroethylchloroformate in 50 ml 
of benzene was added dropwise. The reaction mixture was 

30 stirred for I8 hours then diluted with 25O ml of water. 
The benzene layer was separated and the aqueous layer 
extracted with 2 x 50 ml of benzene. The benzene fractions 
were combined « dried over magnesixim sulphate and concentrated 
in vacuo to give a dark oil, 23 g- residual oil (ca. 

35 0.039 mole) was dissolved in 250 ml of methanol and treated 
with 23 g of zinc dust. The mixture was heated at reflux 



• 
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for 24 hours while stirring under nitrogen. oSie reaction 
mixture was poured into an ice water slurry* A precipitate 
formed which was removed by filtration. The filtrate was 
extracted with three 50 ml portions of benzene then with 

5 two 100 ml portions of chloroform. None of these extracts 
contained any product- The aqueous methanol solution was 
evaporated under reduced pressure to give 15 g of yellcw- 
green oil. Trituration of this residual oil with isopropyl 
ether gave 7-7 g of solid, m.p. 121-124^c. identified as 

10 the e:qpected product by HMR spectroscopy. Trituration of 
the filtrate residue gave a second crop of product (5 g) . 
The solids were combined and recrystallized from acetone- 
isopropyl ether (l:10) to give 7*8 g of product, m.p. 
124.5~.25°c. 

15 Analysis; Calculated for CizHxeNOaCls C, 59.65? H,6-67; N,5.80 
Pound s C, 59-50? H,6.69; N,5.66 

Example 26 

k-Y (2 , 6-Dichlorophenoxy)methyl']-l^phenylmethyl-4'- 
piper idinol Hydrochloride . f 1 ; 1 . 

20 The potassium salt of 2 ^ 6-dichlorophenol was formed by 

heating at 76 c. a mixture of 6.6 g (O.l nole) of potassium 
hydroxide pellets (85JO and 16. 3 (O.l mole) of 2 , 6-dichloro- 
phenol in I50 ml of dry dimethylfonnamide until a clear 
brown solution was obtained. The stirred solution was 

25 treated dropwise with 20.5 9 (O.l mole) of 6-benzyl-l*oxa- 
6-azaspiro[2 .5]octane din 50 ml of dry dimethylfonnamide and 
heated at 80^C. for 120 hours. TLC (5^ methyl benzene/ 
silica gel g) indicated that the reaction was only 40$K 
complete. The reaction mixture was treated with 4 volumes 

30 of water and the suspension extracted with three 100 ml 
portions of benzene. The extracts were combined, washed 
with 50 ml of 3N sodium hydroxide followed by three 50 ml 
portions of water, dried over magnesium sulphate and evapor- 
ated under reduced pressure to give 26.2 g of dark bax>wn oil. 

35 The oil was chroma tographed on a 5OO g column of silica gel 
60 and eluted with benzene followed by 1 to lO^g acetone- 
benzene gradient. A small amount of 2,6-dichlorophenol was 




34 0152236 

collected and discarded • OJhe' column was then eluted with a 
mixture of Ijt methanol and 10 acetone in benzene. Fractions 
containing the product were combined and evaporated under 
reduced pressure to give 10.5 g of a yellow oil. The 
5 residual oil was converted to the hydrochloride salt in the 
usual way and recrystallized from acetone to give 5.2 g of 
product, m.p. 205"505°C* with a phase change at H0-155^C. 
Analysis: Calculated for Cie^sNQsClss C, 56,66? H,5.5l; 

Found 5 C,56.577 H,5-^^2y 

10 Example 27 

l-Methyl-3-(phenoxymethvl) -3-piperidinol Hvdrocfhloride 

A solution of 5 g (0.02^ mole) of crude 3-(phenoxy- 
methyl) -3-piperidinol mondhydrochloride and 5 g (0.096 mole) 

15 of formic acid (88^ in 10 ml of water was treated with 3 ml 
(0*036 mole) of formalin (37j0 and heated on a steam bath 
for 18 hours. The reaction mixture was diluted with water, 
made basic with 3N sodium hydroxide, and extracted with 
three 40 ml portions of methylene chloride. The extracts 

SO were combined over magnesium sulfate, filtered, and evapor- 
ated under reduced pressure to give a pale yellow oil (^.2 g) - 
The oil was chroma tographed on a 400 g column of florisol 
using an acetone-benzene gradient (0--2$Q to elute the product. 
Fractions containing nearly pure product were combined and 

25 evaporated under reduced pressure- T*he residual oil was 

dissolved in acetone, treated with ethereal hydrogen chloride 
and allowed to stand overnight. Filtaration afforded 1.8 g 
solid, whicii was recrystallized from cold acetone (charcoal 
pretreatment) to give 1.3 g of hydrochloride salt, m.p. 

30 151-152^0. 

Analysis: Calculated for CxsHeo^O^Cls C, 60*58? H,7.82? N,5.43 
Found s 0,60.58; H,7.84y N,5.47 
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Bxaunple 2B 

3- C Phenoxymethyl ) -l-(phenylinethyl ) --3-piper idlnol 
Hydrochloride flrl"!. 

A mixture of 6.95 g (0.07^ mole) of phenol, I5 g 
(0.07^ mole) of 5-toenzyl-l-oxa-5-azaspiro[2-5]octane, 4.19 g 
(0.065 mole) of potassium hydroxide (85^, and 100 mg of I8- 
crown-6-ether in 200 ml of toluene was heated at reflux for 
4 hours and stirred overnight without further heating. The 
reaction mixture was diluted with 200 ml of benzene and 
washed with three 100 ml portions of water. The organic 
solution was filtered to remove a fine amorphous solid and 
the filtrate extracted with 20 ml of 6W hydrochloric acid. 
The acid layer was separated and the organic layer extracted 
with 25 ml of water. The aqueous and acid extracts were 
combined and evaporated under reduced pressure to give a 
dark viscous oil (I7.8 g) . The hydrochloride salt failed 
to crystallize and was converted to I5 g of the free base 
in the usual way. The residual oil was chromatographed on 
a 300 g column of Horisil and eluted with a benzene- 
acetone gradient to give 8 fractions . The second fraction 
contained most of the pure product (6.1 g), which Was 
converted to the hydrochloride salt with ethereal hydrogen 
chloride to give 5.5 9 of product, m.p. 175-177°C. Recrystal- 
lization from acetone left 2 .9 g of hydrochloride salt, 
M.p., 179.5-l8l°c. 

Analysiss Calculated for Cxs^^HOfeCls 0,68.56; H,7.25; 

N,4.20 
5 C,68.607 H,7.50; 

»,4.27 

Example 29 

3- ( Phenoxym ethyl )-3-piperidinol Hydrochloride Fltll. 

A solution of 14.5 g (0.043 mole) of 3- (phenoxymethyl ) - 
l-(phenylmethyl)-3-piperidinol monohydrochloride in 100 ml 
of 190 ethanol was treated with I.5 g palladiiam (11) hydroxide 
on carbon (20^ and shaken for 6 hours at 70°C. under a 
hydrogen atmosphere in a Parr apparatus. The catalyst was 
removed by filtration and the filtrate evaporated under 
reduced pressure. The solid residue was recrystallized 
from metfaanol-ethyl ether to give 6.8 g of hydrochloride salt. 
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m.p. 217-2l8°c. (decosiposltion). 

Analysis s Calculated for CisHieNCfeCls 0,59.14 j H,7.44; 

N,5-53 

^OMna . c,58.8l? H,7.36; 

N,5.78 

Example 30 

(g , 6-Dichlorophenoxy)inethyll-l-niethyl-4--piperidinol . 
A suspension of 2.28 g (0.06 mole) of lithium aluminxim 
hydride in 50 ml of dry ethyl ether was stirred under 
liitrogen at -5^0. and was treated dropwise with a solution 
of 11 g (ca. 0.03 mole) of a mixture of 4«[ (2,6-dichloro- 
phenoxy )methyl]-4-f ( ethoxycarbonyl ) oxo ]piper idine-1- 
carboxylic acid ethyl ester and (2,6-dichlorophenoxy) 
methyl ]-4-.piperidinol-l-carboxylic acid ethyl ester in 
100 ml of dry ethyl ether. No product was detected after 
^5 min at this temperature by mass spec, analyses. !l3ie ice 
bath was replaced by an ambient temperature bath and the 
reaction was completed in 20 min. Th& reaction was 
terminated by cooling to 0°C. and adding in turn 2 .5 ml of 
water, 2.5 ml of 5N sodixim hydroxide and 7 ml of water. 
After stirring for 30 min the solid salts were removed by 
filtration and the ether filtrate dried ov^er magnesium 
sulfate. The magnesium sxilphatre was removed by filtration 
and the filtrate was concentrated on a rotary evaporator to 
give 8 g of a pale orange oil. Repeated triturations with 
cold isopropyl ether gave 4.6 g of crude product, m.p. 
109-112 °C. Recrystallization from methyl isopropyl ketone 
gave I.5 g of large needle-like crystals, m.p. Il4-115°c. 
Analysis^: Calculated for CisHxrNxQsCla : C,53.8l7 H,5.91y 

N,4.83 

Found : 0,5^.00? H,5.^7 

N,4.85 

Example 31 

4-[ [ ( lH-2 , 3-Dihydroinden-5-yl)oxyimethyl"|-l-phenyl>> 
methyl^^-piperidinol Hydrochloride. 

When in the procedure of Example I6, 5-indanol is 
substituted for 4-indanol in equal molar amount, the title 
compound is prepared. 
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Example 32 

(g-Ethoxyphenoxy)inet ±iyl) 3-l-inethyl~^~piperidinol . 

To a solution of 4 g of 4-[ (2-ethoxyphenoxy)inethyl3- 
4--liydroxy-l-inethyl-l-phenylmethyl--piperidinum Iodide in 
190 ml of ethanol was added 4.9 g of silver oxide (AgsO) . 

5 Tlie reaction mixture was stirred for 20 min and then 

subjected to catalytic debenzylation conditions using 5JK 
palladium-on-carbon catalyst and hydrogen. Ihe mixture was 
filtered and the filtrate was concentrated on a rotary 
evaporator to give 3 g of pale yellow oil. She oil 

10 solidified on standing and was recrystallized from ligroin 
to give 1.5 g of long, needle crystals^ m.p. 68-68 .5^c. 

Analysis: Calculated for CisE^sNOs: C,67.90; H,8.74; 

N,5.28 

Found : c,67.82j H,8.79? 

N,5.26 
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Pharmaceu t ica 1 Compos it ions 

The ino-ention further provides pharmaceutical 
compositions for administration to living nicunmals such as 
humans comprising^ as active ingredients, at least one of 
the compounds according to the invention in association with 
5 a pharmaceutical carrier or excipient. 

A. Antidepressant and Hypotensive Compositions , 

The cosipounds are presented in a form suitable for 
oral^ rectal, parenteral or intracardial administration. 
Thus, for exaxnple, compositions for oral administration are 
10 preferably solids and can take the form of capsules, tablets 
or coated tablets, containing carriers conveniently used in 
the pharmaceutical art. Suitable tableting excipients 
include lactose, potato and maize starches, talc, gelatin 
and stearic and silicic acids, magnesium stearate and 
3-5 polyvinyl pyrrol idone. 

For parenteral administration the carrier or excipient 
can be a sterile, parenterally acceptable liquid, e.g., 
water, or a parenterally acceptable oil, e.g., arachis oil^ 
contained in anpoules. Exemplary of liquid carriers for 
20 oral administration are vegetable oils and water. 

In compositions for rectal administration the carrier 
can comprise a suppository base, e.g., cocoa butter, or a 
glycer ide . 

Although very small quantities of the active materials 
25 of the present invention are effective when minor therapy 

is involved or in cases of administration to subjects having 
a relatively low body weight, unit dosages are usually from 
five milligarms or above and preferably 10, 25, 50, or 100 
milligrams or even higher, preferably administered three or 
50 four times per day depending, of course, upon the emergency 
of the situation, the compound used, and the particular 
result desired. Twenty-five to 200 milligrams appear 
optimum per unit dose or usual broader ranges appear to be 
about 10 to 500 milligrams per unit dose. Daily dosages 
35 usually recniired should range from about 0*3 to about 20 
mgAg/day, preferably 0.5 to 10 mgAg for the more active 
compounds. The active ingredients of the invention may be 
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coinbined with other coxnpatlble pharmacologically active 
agents. It is only necessary, that the active ingredient 
constitute an effective amount; i.e., such that a suitable 
effective dosage will be obtained consistent with the dosage 

5 fonn employed* Obviously, several unit dosage forms may be 
administered at about the same time. fhe exact individual 
dosages as well as daily dosages will, of course, be 
determined according to standard medical principles under 
the direction of a physician. 

10 The following forxmilations are representative for the 

pharmacologically active compounds of this invention. 

1 . Capsules 

Capsules of 10 mg and 30 mg of active Ingredient 
per capsule are prepared. With the higher amounts of active 
15 ingredient, reduction may be made in the amount of lactose. 

10 mg. 50 mg. 

Typical blend for encapsulation Per Capsule Per Capsule 

Active ingredient, as salt 10 50 

Lactose 939 219 

Starch 126 126 

SO Magnesium stearate 4 4 

Total 599 399 

Additional capsule formulations preferably contain a 
higher dosage of active ingredient and are as follows: 

100 250 500 

85 ^ nig. per mg. per mg. per 

Ingredients Capsule Capsule Capsule 

Active ingredient, as salt 100 250 5OO 

Lactose 2l4 165 95 

Starch 87 8I ^7 

Magnesium stearate h 6 8 

50 Total 399 500 650 

In each case, uniformly blend tiie selected active 
ingredient with lactose, starch, and magnesium stearate 
and encapsulate the blend. 
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Tablets 



A typical formulation for a tablet containing 
5.0 mg of active ingredient per tablet follows. Th& 
foirmulation may be used for other strengths of active 
5 ingredient by adjustment of weight of dicalcium phosphate. 

Per Tablet > mg, 

1. Active ingredient 10.0 

2- Coim starch I5.O 

5. Com starch (paste) 12.0 

10 4. Ifactose 55-0 

5. Dicalcium phosphate 152.0 

6* Calcium stearate 2.0 

Total 202 .0 

Uniformly blend 1, 2, 4 and 5. Prepare 5 as a 10 
percent paste in water. Granulate the blend with starch 
15 paste and pass the wet mass through an 8 mesh screen. The 
wet granulation is dried and sized through a 12 n^sh screen. 
The dried granules are blended with the calcium stearate and 
cozopressed. 

5. Injectable -2^ sterile solution. 
20 Per cc 

Active ingredient mg. 20 
Preservative, e.g., chloro- 

butanol, w/vol. i>ercent O.5 
Water for injection q.s. 

Prepare solution, clarify by filtration, fill into 
23 vials, seal and autoclave. 

B. Antiarrhythmia Cogg>ositions. 

The compounds are presented in a therapeutic 
cron^osition suitable for oral, rectal, parenteral or intra- 
cardial administration. Thus, for example, compositions for 

50 oral administration are preferably solids and can take the 
form of capsules, tablets or coated tablets containing 
carriers conveniently used in the pharmaceutical art. Suit- 
able tablet ing excipients include lactose, potato and maize 
starches, talc, gelatin and stearic and silicic acids, 

35 magnesium stearate and polyvinyl pyrrolidone. 
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For parenteral administration, the carrier or excipient 
can be a sterile, parenterally acceptable liquid; e.g., 
water, or a parenterally acceptable oily e.g., arachis oil, 
•contained in aripoules. 
5 In compositions for rectal administration the carrier 

can coxnprise a suppository base; e.g., cocoa butter, or a 
glyceride. 

Advantageously, the con5>ositions are formulated as 
dosage units, eacfh unit being adapted to supply a fixed dose 
10 of active ingredients. Tablets, coated tablets, capsules, 
ampules and suppositories are examples of preferred dosage 
forms according to the invention. It is only necessary that 
the active ingredient constitute an effective amount; i.e., 
such that a suitable effective dosage will be obtained 
15 consistent with the dosage form employed. The exact indi- 
vidual dosages, as well as daily dosages, will, of course, 
be determined according to standard medical principles under 
the direction of a physician or veterinarian. Generally, 
the pharmacology on animals suggests that the oral dosage 
20 effective to correct arrhythmias will be about three times 
that of the intravenous dosage. 

Based on the animal data, allowing for variation in 
species and severity of cardiac arrhythmia unit dosages 
containing an amount of compound equivalent to about 1 to 
85 about 100 mgAg of body weight, are contemplated. Based on- 
all of the above considerations, a choice in a range of unit 
oral dosages for humans of about 10 to about 1000 mg is 
contemplated, preferably about 10 to 600 mg. Daily dosages 
of about 50 to 2400 mg are contemplated for humans and 
50 obviously several unit dosage forms may be administered at 
about the same time. However, «ie scope of the invention is 
not to be limited by these contenplations due to the 
uncertainty in transpositions discussed above. 
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Exaxnples of coinposltlons within the preferred ranges 
giv^en are as follows: 



Capsules 






Ingredients 


Per Cap 




1. Active ingredient 


10.00 


mg 


2 • I»actose 


146.000 


mg 


3« Magnesima steasrate 


4.000 


mg 



10 Procedure 

1. Blend 1, 2 and 

2. Mill this blend and blend again. 

5» a?his milled blend is tOien filled into #1 hard gelatin 
capsules • 

15 

Tablets (10 mg) 
Ingredients Hg^ab 



20 



25 



1. 


Activ'e ingredient 


10.0 mg 


2. 


Com starch 


20.0 mg 


5. 


Kelacid^^* Trade mark. 


20.0 mg 


4. 


Keltose Trade mark. 


20.0 mg 


5- 


Magnesium stearate 


1.3 mg 



jnjnois 60606, U.S. A. 
(2) Sodium alginate also available from Kelco Co. 

Tablets (5O mg) 

Ingredients Mg/rab 

1. Active ingredient 50. 0 mg 

50 2. Milo starch^^^ 20.0 mg 

3. Com starch 38. 0 mg 

4. I«actose 90«0 mg 

5. calcium stearate 2.0 mg 

35 200.0 mg 



(3) Milo starch is starcii £xxm milo, a sorg^nn resembling millet 
vAiich is grown in the U.S. 
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Procedure 



!• Blend 1, 2, 5 and 

2. Add sufficient water portionwise to the blend from 
step ^1 with careful stirring after each addition. 
Such additions of water and stirring continue until 
the mass is of a consistency to permit its conversion 
to wet granules. 

3. The wet mass is converted to granules by passing it 
through the oscillating granulator, using 8-mesh 
screen. 

^. The wet granules are then dried in an oven at 140^P. 
5- The dried granules are then passed through an 

oscillating granulator, using a 10-mesh screen. 
6. Lubricate the dry granules with 0 .5Jg magnesium 

stearate . 

7- The lubricated granules are compressed on a suitable 
tablet press. 



Intravenous Injection 

Ingredients 


Per ml. 


1. Active ingredient 

2. pH i*.0 Buffer solution q.s. 


1.0 mg 
to 1.0 ml 



Procedure 

1. Dissolve the active ingredient in the buffer solution, 

2. Aseptically filter the solution from Step #1. 

5. The sterile solution is now aseptically filled into 
sterile ampoules. 

The ampoules are sealed tinder aseptic conditions. 



Intramuscular Injection 

Ingredients 



Per ml 



1. Active ingredient 5.0 mg 

2. Isotonic Buffer solution 4.0 q.s. to 1.0 ml 
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Procedure 

1. Dissolve the active ingredient in the buffer ^solution. 

2* Aseptically filter the solution from Step #1. 

5. The sterile solution is now aseptically filled into 

sterile ampoules. 
4. The ampoules are sealed under aseptic conditions. 



Suppos itories 




Ingredients 


Per Supp- 


1. Active ingredient 


10.0 mg. 


2. Polyethylene Glycol 1000 


1550 -0 mg. 


5, Polyethylene Glycol 4000 


450.0 mg. 



Procedure 

15 1. Melt 2 and 5 together and stir until uniform. 

2. Dissolve ^1 in the molten mass from Step #1 and stir 
until uniform. 

3. Pour the molten mass from Step ^2 into suppository 
moulds and chill. 

20 4. Remove the suppositories from moulds and wrap. 

Therapeutic compositions having cardiac arrhythmia 
iiihibiting activity in dosage unit form, comprising a pharma- 
ceutical carrier and a cardiac arrhythmia ixshxbiting amount 
of a compound of Formula I or a pharmaceutically acceptable 
25 acid addition salt thereof are therefore an embodiment of 
this invent ion . 

The principles, preferred embodiments and modes of 
operation of the present invention have been described in 
the foregoing specification. The invention \^ich is intended 
50 to be protected herein^ however, is not to be construed as 
limited to the particular forms disclosed, since these are 
to be regarded as illustrative ratiier than restrictive. 
Variations and changes may be made by those skilled in the 
art without departing from the spirit of the invention. 



0152236 

45 
CLAIMS 



1- A compound characterised by general 
formula (l) • 



wherein R represents a hydrogen atom or a loweralkyl 
or phenylloweralkyl group, represents a hydrogen 
atom or a loweralkyl or acyl group, represents a 
phenyl, 1-naphthyl, 2-naphthyl, lH-2,3-dihydroinden-4-yl 
or lH-2,3-dihydrolnden-5-yl group, m is 2 or 3, and 
n is 1 or 2, with the proviso that m is never 3 when 
n is 2, or a pharmaceutically acceptable salt thereof. 

2. A compound as claimed in Claim 1, characterised 
in that R represents a hydrogen atom or a methyl or 
benzyl group, 

3. A compound as claimed in Claim 1 or 2, 
characterised in that R^ represents a hydrogen 'atom 
or a C^ or C2 alkyl group or a or C3 acyl group. 

4. A compound as claimed in Claim 1, 2 or 3, 
characterised in that R^ represents an unsubstituted 
phenyl group, a C^ or alkoxy substituted phenyl 
group, a mono- or dl-,halo substituted phenyl group, 

a l-naphthalenyl or 2-naphthalenyl group or a 

lH-2,3-dihydroinden-4-yl or aH-2 , 3-dihydroinden-5-yl 
group. 
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5 . 3-Phenoxyinethyl-l-phenylinethyl-3-pyrrolidinol , 
4 -phenoxyme thy 1-1 -pheny Ime thy 1- 4 -piper id ino 1 ^ 

3- £ ( 2-ethoxypheno3^]in®^y lD~^""Phenylmethyl-3-pyrrolidinol , 

4- phenoxy3nethyl-4— piperidinol , 

3-^ ( 2-etho3r^henoxy) iiiethyl3-3-pyrrolidinol r 
3— [ (2-ethoayphenoxy) inethyl3-3-aiiethoxy— l-phenyliaethyl- 
pyrrolidine 9 

3-£ {2-ethoxyphenoxy ) methyl J-3-methoxypyrrolidine , 

3-£ ( 1-naphthalenyloxy) methyl]-! -phenylniethyl-3-pyrrolidinol , 

3-£ ( 1-naphthaleny loxy ) iaethy l3-3-pyrrolidinol , 

3-££ (lH-2 , 3-dihydroinden-4-yl) oxyjmethyl^-l-phenylmethyl- 

3-pyrrolidinol , 

3-££ (lH-2 , 3-dihydroinden-4-yl) oxy3methyl3-3-pyrrolidinolr 
3— e thoxy- 3— £ ( 2-ethoxyphenoxy) methy l]]pyrrolidine , 

3- ethoxy-3-£ (2-ethoxyphenoxy) methylj-l-phenylmethyl- 
pyrrolidine^ 

4- £ (1-naphthalenyloxy) methyl3-4-piperidinol , 

4-£ (l-™E4ttiialeiiylcDBcy)methyl]-l-phenylmethyl-4-piperidinolr 
4-££ { l-H-2 w 3-dihydroinden-4-yl ) Qxy3methyl3-l-phenylmethyl- 
4— piperidinol , 

4-rE (lH-2 , 3-dihydroinden-4-yl) oxy3niethyl3-4-piperidinol, 
4-£ ( 2-ethoxypheno^) methy l]3-l-phenylmethyl-4-piperidinol , 
4-£ (2-etho3c^henoxylmethyl3-4-piperidinol, 
4-n ( 2-ethoxyphenoxy) methyl3-4-hydxoxy-l-methyl-l- 
phenylmethyl-plperidinlum iodide, 

4-£ C2-ethoxyphenQacy ) methy l3-4-^ethoxy-l -me thy 1-1 - 
phenylmethyl-piperidiniiim iodide, 

4-£ ( 2-ethoxyphenQxy ) methyl]-! -methy 1-4 -piperidinol , 
3-£ ( 2-ethQxyphenoxy >methyl]-l-phenylmethyl•3-pyrrolidinol- 
acetate (ester) , 
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4-£ ( 4-chlorophenQxy ) inethyl3-l-phenylinethyl-4-piperidinol , 

4-n (4-chlorophenoxy)inethyl3-4-piperidinol , 

4-t (2 , 6-dichlorophenoxy)methyl3-l-phenylinethyl-4- 

piperiainol, 

l-methyl-3- (phenoxymethyl) -3-pipexidinol , 

3- (phenoxymethyl) -1- (phenylmethyl) -3-piperidinol , 

3- (phenoxymethyl) -3-plperldinol or 

4- [;(2,6-dichlorophenoxy)methyl3-l-methyl-4-piperidlnol, 
or, where appropriate, a pharmaceutical salt of such a 
compound. 

6. A pharmaceutical composition comprising. a 
pharmaceutical carrier and an effective amount of 
confound characterised by general formula I: 



Wherein R represents a hydrogen atom or a loweralkyl 
or phenylloweralkyl group, R^ represents a hydrogen, 
loweralkyl or acyl group, R^ represents a phenyl, 
1-naphthyl, 2-naphthyl, lH-2 , 3-dihydroinden-4-yl or 
lH-2,3-dihydrolnden-5-yl group, n is 2 or 3 and n is 
1 or 2 with the proviso that m is never 3 when n is 2, 
or a pharmaceutically acceptable salt thereof. 



m 
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7. A pharmaceutical composition comprising a 
pharmaceutical carrier and an effective amount of 
4-E4ienoxymethyl-l-phenylmethyl-4-piperidinolr 



4-phenoxymethyl-4-piperidinol r 

3-C ( 2-ethoxyphenoxy ) methyl]- 3-pyrrolidinol , 

3-£ ( 2-ethoxyphenQxy ) methylJ-B-methoxypyrrolidine , 

( 1-naphthalenyloxy ) methyl J-l-phenylethyl-3-pyrrolidinol , 
3-^ ( l-naphthalenyloxy)methy]3-3-"pyrrolidinol , 
3-Cr (lH-2 , 3-dihydroinden-4-yl) oxy3nethyl3-l--phenyl- 
methyl- 3-pyrrolidinol / 

3-[^£ ( lH-2 , 3-dihydroinden-4-yl) oa^3tnethyl3-3-pyrrolidinolr 

3- etlioxy-3-£ (2-ethoxyphenoxy)methyl]pyrrolidine , 

4- [[ (lH-2, 3-dihydroinden-4-yl) 03^3methyl3-l-phenyl- 
methyl-4-piperidine , 

4-£E { lH-2 r 3-dihydroinden-4-yl) oxy]methyl3-4-piperidinol, 
l-methyl-3- (phenoxymethyl) -3-piperidinol , 
3— (phenoxymethyl) -1- (phenylmethyl) -3-piperidinol or 
3- (phenoxymethyl) -3-piperidinol^ or a pharmaceutically 
acceptable salt of such a confound. 

8» A compound characterised by general formula (X) : 



wherein R represents a hydrogen atom or a loweralkyl 
or phenylloweralkyl group,. R represents a hydrogen atcm 
or a loweralkyl or acyl group, R^ represents a phenyl. 




Pr2 



n 
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1-naphthyl, 2-naphthyl, lH-2 , 3-dlhydroinden-4-yl or 
lH-2^3-dihydroinden-5-yl group, id is 2 or 3 and n is 
1 or 2 with the proviso that in is never 3 when n is 
2, or a pharmaceutically acceptable salt thereof^ for 
use as a medicament. 

9. A compound as claimed in Claim 8 for use in 
the treatment or prophylaxis of cardiovascular or 
central nervous system disorders. 

10. A compound as claimed in Claim 8 for use in 
the treatment or prophylaxis of cardiac arrhythmia ^ 
hypertension or depression. 

The use of a compound characterised by 
general formula (I): 

^ "^C (I) 
20 " 

wherein R^ represents a hydrogen atom or a loweralkyl 
or phenylloweralkyl group, R^ represents a hydrogen 
atom or a loweralkyl or acyl group, R^ represents a 

25 phenyl, 1-naphthyl, 2-naphtlryl, lH-2,3-dihydroinden-4-yl 
or lH-2,3-dihydroinden-5-yl group, m is 2 or 3 and n is 
1 or 2 with the proviso that m is never 3 when n is 
2r or a pharmaceutically acceptable salt thereof, 
to treat or prevent cardiovascular or central nervous 

30 system disorders. 
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12. The use of a compound characterised by 
general formula (I) £ 

R^-N-^ *^C-^ (I) 



s 



wherein R"^ represents a hydrogen atom or a loweralkyl 
or phenylloweralkyl group , R^ represents a hydrogen atom 

10 or a loweralkyl or acyl group, R^ represents a phenyl, 
1-naphthyl, 2-naphthyl, lH-2,3-dihydroinden-4-yl or 
lH-2 , 3-dihydroinden-5-yl group, m is 2 or 3 and n is 
1 or 2 with the proviso that m is never 3 when n is 2, 
or a pharmaceutically acceptable salt thereof, to 

15 treat or prevent cardiac arrhythmia, hypertension or 
depression. 

13. The use of a compound characterised by 
general formula (1) : 

20 

R^.N^ "^cC ^ (I) 

wherein R"^ represents a hydrogen atom or a loweralkyl 
or phenylloweralkyl group, R^ represents a hydrogen atoflod 
or a loweralkyl or acyl group, R"^ represents a phenyl, 
1-naphthyl, 2-naphthyl, lH-2 , 3-dihydroinden-4-yl or 
lH-2,3-dihydroinden-5-yl group, m is 2 or 3 and n is 1 
ox 2, with the proviso that m is never 3 when n is 2, 
or a pharmaceutically acceptable salt thereof^ in the 
preparation of compositions for treating cardiac 
arrhythmia, hypertension or depression. 
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14. A process for the preparation of a compound 
of general formula CI) : 

R -N^ cCl ^ (I) 



wherein R"^ represen-ts a hydrogen at.om or a loweralkyl 
or phenylloweralkyl group, represents a hydrogen 

o 

a-tom or a loweralkyl or acyl group, R represent.s a 
10 phenyl^ 1-naphthyl, 2-naphthyl, 1H~2 ,3-dihydroinden-4-yl 
or lH-2,3-dihydroinden-5-yl group, m is 2 or 3 and n is 
1 or 2 with the proviso that m is never 3 when n 
is 2, or a phanuaceutically acceptable salt thereof, 
the process camprisdLng: 
15 Step 1) reacting a compound of general formula CXl) : 

2Q 1 

wherein represents a loweralkyl, phenylloweralkyl 

or phenyl group, preferably a benzyl group, and m 

and n..are as defined above with a compound having 

the formula 

25 R'^OH 

wherein R^ is as defined above, together with a trace 
of acidic catalyst, to give a compound of the formula 



3a 



15 



20 



25 
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.(CHa) ^ OH 



5 I wherein R^, R®, m and n Ixave the starting values; 

Step 2) v^en required^ reacting a coinpound prepared 
I in Step 1 with an alkylating or acylating agent selected 
from the following: 

10 a) loweralkyl halide and sodium hydride (in, e.g.,DHF) 

b) loweralkyl acid halide and organic base 
( - c) loweralkyl acid anhydride 
to give a compound of the formula: 



'^(CHa) / ^CHaR® 



wherein R^# m and n have the starting values, R"^ 
represents a loweralkyl or phenyl-loweralkyl group, 
and R^ represents a loweralkyl or acyl group; 

Step 3) when required, debenzylating a compound 
prepared in Steps 1 or 2 wherein R"^ represents a 
benzyl group to give a compound of the formula 



30 
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2 3 

wherein R , R ^ in and n are as defined In Step 3; 

Step 4) when required, quaternlzlng a compound 
prepared In Step 1 or 2 by reacting with an R^X 
regagent wherein R^ is equivalent to Rr^, except 
that R and R^ are never benzyl at the same time, and 
X is halo or sulphate, to give a quaternary salt of 
the formula 



Wherein H^, R^, R^, m, n, X and R* Iiave i:helr starting 
values; 

Step 5) when required, reacting an -NH con5)ouajd 
prepared in Step 3 with a reagent R-^-halide and base 
in an aprotic solvent wherein R^ represents a loweralkyl 
or phenyl-loweralkyl group other than a benzyl group 
to give a conqoound of the formula: 

wherein R^, R^, tn and"n have the same values as the 
product of Step 3 and R^ represents a loweralkyl or 
phenyl-loweralkyl group other than a Benzyl group; 
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25 



Step 6) alternatively and when required reacting 
a halogen quaternary compound prepared in Step 4 
wherein or both represent benzyl with silver 
oxide (Ag20) and catalytically debenzylating, 
preferably with hydrogen over palladium— on— carbon to 
give a compound of the formula: 



10 ^^^^n CHbOrS 



2 3 

wherein R , R r m and n have the same values as the 
product of Step 4> and R"^ is the same as in Formula I 
25 but is other than a benzyl group; 

Step 1\ alternatively and when required reacting 
a compound prepared in Step 3 with formaldehyde, formic 
acid and water to obtain a compound of the formula: 



2 3 

wherein R , R , m and n have the same values as in 
Step 3; and 

Step 8) alternatively and when required reacting 

2 

3Q a coaatKpound prepared in Step 3 wherein R represents 
a hydrogen or loweralkyl group and R"^ represents a 
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hydrogen atom or a benzyl group with a reagent 
R -0C(.0)C1 uherein represents a loweralkyl or 
phenyl- loweralkyl group followed by lithium aluminium 
hydride to give a confound of the formula: 

5 

^Ofe)^ /OR* 
CH3N C 

10 ' • 

wherein R^,. m and n have their starting values and 
R represents a hydrogen atom or a loweralkyl group. 



15 



15. A process as claimed in Claim 14 for the 
preparation of a compound as claimed in Claim 5. 



